NGC 7582 is an SB(s)ab galaxy which displays evidences of simultaneous nuclear activity and star formation in its centre. Previous optical observations revealed, besides the H II regions, an ionization cone and a gas disc in its central part. Hubble Space Telescope (HST) images in both optical and infrared bands show the active galactic nuclei (AGNs) and a few compact structures that are possibly associated with young stellar clusters. In order to study in detail both the AGN and evidence for star formation, we analyse optical (Gemini Multi-Object Spectrograph) and near-infrared (Spectrograph for Integral Field Observations in the Near Infrared) archival data cubes. We detected five nebulae with strong He IIλ4686 emission in the same region where an outflow is detected in the [O III]λ5007 kinematic map. We interpreted this result as clouds that are exposed to high-energy photons emerging from the AGN throughout the ionization cone. We also detected Wolf−Rayet features which are related to emission of one of the compact clusters seen in the HST image. Broad Hα and Brγ components are detected at the position of the nucleus. [Fe II]λ1.644 µm, H 2 λ2.122 µm and Brγ flux maps show two blobs, one north and the other south from the nucleus, that seem to be associated with five previously detected mid-infrared sources. Two of the five He II nebulae are partially ionized by photons from starbursts. However, we conclude that the main source of excitation of these blobs is the AGN jet/disc. The jet orientation indicates that the accretion disc is nearly orthogonal to the dusty torus.
INTRODUCTION
Active galactic nuclei (AGNs) are usually strong hard Xray sources, but only a few galaxies present this characteristic and have optical spectra that are dominated by H II regions. NGC 7582 [SB(s)ab, according to RC 3 (de Vaucouleurs et al. 1991) ] is one of them. This galaxy (see Fig.  1 ) is a member of the Grus quartet, the other components being NGC 7552, NGC 7590 and NGC 7599. NGC 7582 was identified by Ward et al. (1978) as a hard X-ray source observed by the Uhuru and Ariel V satellites. This identification was based on the coincidence of the source position in both bands and also in the presence of weak He IIλ4686 and [Ne V]λ3425 emission in the optical spectrum, otherwise dominated by lines emitted by H II regions.
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Follow-up observations have also indicated the AGN nature of this source. Optical spectra showed strong deviation in velocity and profile of the [O III]λ5007 line, when compared to simple H II regions (Veron et al. 1981; Morris et al. 1985) . Evidence of an ionization cone (Morris et al. 1985; Storchi-Bergmann & Bonatto 1991; Davies et al. 2016 ) is clearly suggested when comparing the [O III] line to Hα. Soft X-ray observations also reveal the ionization cone Braito et al. 2017) . Based on observations using an optical integral field unit (IFU) with a field of view (FOV) of 3.6 × 3.9 kpc 2 and a resolution of 130 pc, Davies et al. (2016) proposed that radiation pressure is dominant over the extended narrow-line region (NLR) of NGC 7582 across the ionization cone and that this may drive the outflows detected in this region.
The position of the AGN was defined from infrared observations (Prieto et al. 2002; Wold & Galliano 2006) . (Skrutskie et al. 2006) . Right: optical image from HST. The solid green rectangle represents the GMOS FOV while the dashed blue and the dotted magenta ones correspond to both SINFONI FOVs used in this work. For this galaxy, 1 arcsec = 110 pc.
V -band observations made with the Hubble Space Telescope (HST) revealed that the AGN is variable in the optical region ). used diffraction-limited long-slit observations in the mid-infrared (MIR) region to model the kinematics of the [Ne II]λ12.8µm gas in the centre of NGC 7582. They derived a black hole mass of 5.5×10 7 M .
Although such observations point towards the presence of a hidden broad-line region (BLR) in the context of the unified model (Antonucci & Miller 1985; Antonucci 1993) , broad Hα emission was not detected by spectropolarimetric measurements (Heisler et al. 1997) , as one would expect in such cases. On the other hand, Piconcelli et al. (2007) and Rivers et al. (2015) , interpreted their X-ray observations as a nucleus that is obscured by the Compton-thick material of the torus plus a reflection feature of the X-ray corona. A hidden BLR was proposed by Bianchi et al. (2009) and Rivers et al. (2015) to explain the short-term spectral variation of NGC 7582.
The detection of a sudden broad emission in a few optical permitted lines that appeared in 1998 (Aretxaga et al. 1999 ) was interpreted as a supernova (SN) II near the nucleus of this object. This is not surprising as star formation activity is clearly present (Veron et al. 1981; Morris et al. 1985) . However, because these spectroscopic observations lacked high spatial resolution, the precise location of the 1998 flare remains unknown, and it is possible that it coincides with the AGN. Sosa-Brito et al. (2001) and Riffel et al. (2009) presented both ionized gas and molecular flux maps of the centre of NGC 7582 using near-infrared (NIR) IFU data. In particular, Riffel et al. (2009) proposed the existence of an inflow of gas through a nuclear bar and associated the kinematics of the ionized gas with a gaseous disc plus outflows (feedback) from the nucleus. Besides, their nuclear spectrum shows a broad component in the Brγ line and a continuum emission from the hot dust that possibly comes from the inner walls of the torus (r 1 pc). Wold & Galliano (2006) detected, besides the AGN, other six compact structures in the central region of NGC 7582 using an MIR image of the [Ne II]λ12.8µm line. They interpreted these emissions as being produced by young massive stellar clusters deeply embedded in dust.
A Seyfert-like jet radio structure is seen in 3 and 6 cm maps with a spatial resolution of ∼ 1.2 and 2.1 arcsec, respectively, as shown in Forbes & Norris (1998) . However, based on joint radio, [Fe II] and MIR analysis, these authors suggested that the radio emission is caused by star forming regions in the central region of NGC 7582. Morganti et al. (1999) analysed the 3.5 cm radio emission of NGC 7582 with a resolution of ∼ 1.0 arcsec. They argued that most of the galaxies (including NGC 7582) in their sample have radio structures that are similar to what is seen in Seyfert galaxies, although it would be hard to distinguish, with their spatial resolution, jets powered by AGNs from compact nuclear starbursts. This also seems to be the case also for the radio emission presented by Forbes & Norris (1998) .
Being one of the nearest galaxies (d = 21 Mpc) in which a starburst galaxy has an obscured AGN, IFU observations both in the optical and in the NIR with high spatial resolution are important to better characterize the complex nature of such objects. A first goal is to clarify if this galaxy is indeed a Seyfert 1 by confirming a broad component in Hα in its nucleus. High spatial resolution 2D spectra will also allow resolving the NLR in individual clouds and distinguishing them from H II regions. In addition, the NIR less obscured view may clarify whether there is a Seyfert jet or not. In order to achieve these goals we will analyse for the first time combined optical and NIR data cubes with unprecedented spatial resolution. The optical data were obtained with the IFU of the Gemini Multi-Object Spectrograph (GMOS) with an FOV of 3.5×5.0 arcsec 2 (385 × 550 pc 2 ). The NIR archival data were obtained with the Spectrograph for Integral Field Observations in the Near Infrared (SINFONI) with two resolutions; an FOV of 8×8 arcsec 2 (880 × 880 pc 2 ) and an FOV of 3×3 arcsec 2 (330 × 330 pc 2 ). Our present analysis will focus on the very central region of NGC 7582, covering scales of a few hundred parsecs and a spatial resolution of 65 pc in the optical and 30 pc in the NIR.
The paper is structured as follows: Section 2 shows details of the observations and data reduction; Section 3 shows maps of parameters related to the emission lines that were detected in NGC 7582; Section 4 presents a spectral analysis of the ionized gas; Section 5 shows a discussion of the results and Section 6 presents our main conclusions of this work.
OBSERVATIONS AND DATA REDUCTION
A summary about all observations used in this work is shown in Table 1 . In the next sections, we present detailed information for each data set.
GMOS reduction
NGC 7582 was observed on 2004 July 17 with the GeminiSouth telescope (programme GS-2004A-Q-35), using the GMOS-IFU instrument (Allington-Smith et al. 2002; Hook et al. 2004) , in one-slit mode. With such a configuration, 750 micro lenses located at the focal plane of the telescope divide the image into slices of 0.2 arcsec, of which 500 are used for the observation of the object and 250 are destined to measure the sky emission. The micro lenses are coupled to a set of optical fibres that are arranged linearly at the nominal position of the spectrograph slit (pseudo-slit). Each spectrum (object and sky) is horizontally aligned in a mosaic of three CCDs. The final product is a data cube with an FOV of 3.5 × 5.0 arcsec 2 and one spectral dimension. Three exposures of 720 s were taken from the central part of NGC 7582. The B600−G5323 grating was positioned at the central wavelength of 4900Å, covering the spectral interval of 4230−7060Å with a resolution of 1.8Å (full width at halfmaximum, FWHM), as estimated from the CuAr lamp lines. The seeing of this observation was estimated to be 0.65 arcsec using the acquisition image of NGC 7582, obtained with the GMOS imager in the r filter (SDSS system).
The basic reduction procedures (bias, flat-field, spectra extraction, wavelength calibration, dispersion correction and flux calibration) were performed using the standard Gemini packages under the iraf 1 environment. We removed cosmic rays using the LACOS algorithm (van Dokkum 2001). We built three data cubes, one for each exposure, that were corrected for the effects of the differential atmospheric refraction using an algorithm developed by us, based on the equations by Filippenko (1982) and Bönsch & Potulski (1998) . After this, we averaged the three data cubes, since they were already flux calibrated.
In addition to the basic reduction procedures, complementary techniques were performed in order to improve the quality of the data cube of NGC 7582. First, we removed high-frequency spatial noise using a Butterworth filter (Gonzales & Woods 2008) , with a cut-off frequency of 0.20 FNY , where FNY is the Nyquist frequency, and a filter index n = 2. A low-frequency instrumental fingerprint was identified both in the spectral and spatial dimensions and was removed using Principal Component Analysis (PCA) Tomography (Steiner et al. 2009b) . At this stage, telluric lines were removed and then all spectra of the data cube were corrected for reddening effects caused by the Milky Way, assuming AV = 0.038 (Schlafly & Finkbeiner 2011) and using the extinction curves of Cardelli et al. (1989) . Finally, we deconvolved each image of the data cube using the RichardsonLucy technique (Richardson 1972; Lucy 1974) , assuming a Gaussian point spread function (PSF) with FWHM = 0.65 arcsec and 10 iterations. The final PSF of the data cube was estimated to be 0.61 arcsec. An average image of the stellar continuum of this data cube is shown in Fig. 2 . The spectrum that results from the sum of all spectra of the data cube is presented in Fig. 3 . More details on all these complementary treatments performed on the data cube are given in Ricci et al. (2014b) and Menezes et al. (2014 Menezes et al. ( , 2015 .
HST data
NGC 7582 was observed with the HST using the Wide Field Planetary Camera 2 (WFPC2, programme SNAP 8597, PI: Michael W. Regan) and the Near Infrared Camera and Multi Object Spectrograph (NICMOS, programme SNAP 7330, PI: John Mulchaey). The F606W filter was used for the WFPC2 observation, which has a central wavelength of 5860 A, a bandwidth of 1500Å (wide V) and an effective wavelength of 5997Å. This spectral band is related to the stellar continuum of NGC 7582. The NICMOS observation was made with the F160W filter, which is centred in 1.55 µm, with a range of 1.4−1.8 µm and an effective wavelength of 1.77 µm. We present the WFPC2 image from the PC chip, together with an average image of the GMOS data cube taken from 5160 to 6400Å, in Fig. 2 . For the NICMOS observation, we show in Fig. 2 the structure map, which was made using the method suggested by Pogge & Martini (2002) , assuming a PSF related to the position of the nucleus of NGC 7582 calculated with the Tiny Tim code (Krist et al. 2011) . All images are presented with the same FOV. The position of the AGN, as set by Bianchi et al. (2007) , is indicated in the WFPC2 image. We also indicate the positions of the structures detected with an MIR image of the [Ne II]12.8µm line by Wold & Galliano (2006) . We used the same nomenclature as these authors for the MIR structures: M1, M2, M3, M4 and M5 (their M6 is not covered by our FOV).
We identified seven compact structures that are clearly seen in the WFPC2 image. They were named as V1, V2, V3, V4, V5, V6 and V7. According to Wold & Galliano (2006) , the AGN in the NICMOS observation is the brightest compact structure, therefore we matched both the WFPC 2 and NICMOS images using the position of the nucleus. We will show in the next sections that some of these structures that are seen in the HST are related to the emission of ionized gas detected with the GMOS data.
SINFONI data
NGC 7582 was observed in the NIR with the Very Large Telescope (VLT) using the SINFONI spectrograph (Eisenhauer et al. 2003; Bonnet et al. 2004) . In this instrument, the FOV on the sky is sliced into 32 slitlets that are recorded into 64 detector pixels. This results in a grid of 32 × 64 rectangular spaxels. We retrieved two data sets from the European Southern Observatory (ESO) science archive facility. Bianchi et al. (2007) in the WFPC2 image. We call a few compact structures that are seen in the WFPC2 image as V1, V2, V3, V4, V5, V6 and V7. We marked their positions with cyan squares. The magenta circles are related to the compact MIR sources detected in the image of the [Ne II]12.8µm by Wold & Galliano (2006) . The green arrow is the north direction, with east to the left.
NGC 7582 − GMOS
Wavelength ( In both cases, the H + K band was used, which produced a spectral range of 1.45−2.45 µm, with a resolution R ∼ 2400, corresponding to FWHM∼125 km s −1 . One data set refers to an observation made in 2007 August 10 with a fore optics that produced an FOV of 8 × 8 arcsec 2 and spaxels of 0.125 × 0.250 arcsec 2 [programme 079.C-0328(B), PI: Krabbe]. Given the bad weather conditions, only one exposure of 60 s was usable with this setup with a seeing of 1.9 arcsec, although the observation has been assisted by the adaptive optics system of the VLT. From now on, we will refer to this data set as SINFONI 250. The observations related to the second data set were made in 2007 July 30 with a fore-optics that resulted in a FOV of 3×3 arcsec 2 and spaxels of 0.05 × 0.100 arcsec 2 [programme 079.C-0328(A), PI: Krabbe]. Four exposures of 200 s also assisted by the adaptive optics system, were used with this setup in this work, with an average seeing of 2.1 arcsec. Hereinafter, we will refer to this data set as SINFONI 100.
Both data sets were reduced using the esoreflex software, which includes standard procedures such as bad pixel removal, correction for the linearity of the detector, flat-field correction, spatial rectification, wavelength calibration, sky subtraction and data cube reconstruction. The spectrophotometric standard A0V star HD 216009 was used for flux calibration. At this point, we have one data cube with the SINFONI 250 setup and four data cubes with the SINFONI 100 setup. For this last case, the observations were made with a maximum dithering of 4 pixels (0.2 arcsec) from each other, both in the x and y directions. This strategy allows one to obtain the median of the four data cubes with the purpose of avoiding both CCD defects and cosmic rays without losing a big area of the FOV. The final dimensions of the FOV here were 2.6 × 2.6 arcsec 2 . For the data cube of the SINFONI 250 setup, all cosmic rays were successfully removed through individual selections, given that the time exposure in this case was short. Moreover, we verified that additional CCD defects did not compromise the regions of interest of NGC 7582. The final dimensions for the FOV in this case are 7 × 7 arcsec 2 . Also in case of the SINFONI observations, additional techniques were used in order to improve the quality of the data cubes (Menezes et al. 2014 (Menezes et al. , 2015 . The first step was the spatial resampling of the data, followed by a quadratic interpolation. This procedure preserves the flux density of the images and improves the visualization of the contours of the structures. The new spatial sampling is 0.025 ×0.025 arcsec 2 for the SINFONI 100 data set and 0.0625×0.0625 arcsec 2 for the SINFONI 250 data set. After this, we removed the high-frequency noise from the spatial dimension using a Butterworth filter. For the SINFONI 100 data set, we used a cut-off frequency of 0.32 FNY for the x-axis and of 0.28 FNY for the y-axis and a filter index n = 5; for the SINFONI 250 data set, a cut-off frequency of 0.40 FNY for the x-axis and of 0.45 FNY for the y-axis was used with a filter index n = 5. A low-frequency instrumental fingerprint in both spatial and spectral dimensions was also identified in both data sets and removed using PCA Tomography.
Finally, we deconvolved both data cubes using the Richardson−Lucy technique. However, the situation here is not as simple as it is for the GMOS data cubes, since the PSF of the SINFONI data cubes is more difficult to model. PSFs extracted from the science data cubes themselves are recommended for SINFONI observations (Menezes et al. 2015) . In NGC 7582, we have two options: the image of the broad component of the Brγ line or the continuum emission from the hot dust of the nuclear torus. However, the image of the broad component of the Brγ line is very noisy. Thus, we were left to use the emission from the hot dust. To obtain a reliable image of the hot dust and, consequently, a reliable PSF around 2.3 µm, we used the PCA Tomography technique. We refer the reader to Menezes et al. (2014 Menezes et al. ( , 2015 for more details on this issue. The PSFs of the SIN-FONI data cubes were elliptical before the deconvolution, with FWHM(x) = 0.26 arcsec and FWHM(y) = 0.32 arcsec for the SINFONI 100 data set and FWHM(x) = 0.34 arcsec and with FWHM(y) = 0.40 arcsec for the SINFONI 250 data set. The deconvolution procedure improved the Strehl ratio from 0.041 to 0.048 for the SINFONI 100 data set and from 0.014 to 0.017 for the SINFONI 250 data set. The new PSFs remained elliptical, with FWHM(x) = 0.24 arcsec and FWHM(y) = 0.28 arcsec for the SINFONI 100 data set and with FWHM(x) = 0.29 arcsec and FWHM(y) = 0.31 arcsec for the SINFONI 250 data set. An image of the stellar continuum combining both SINFONI 100 and SINFONI 250 is shown in Fig. 2 . The spectrum that results from the sum of all spectra of the data cube from the SINFONI 100 data set is presented in Fig. 3 .
MAPS OF THE EMISSION-LINE PARAMETERS

Spectral synthesis
In order to study the optical emission-line properties of the central region of NGC 7582, we subtracted the stellar component from each spaxel of the GMOS data cube by means of the spectral synthesis using the software starlight (Cid Fernandes et al. 2005) . This code fits the stellar spectrum of a galaxy with a combination of different simple stellar populations (SSPs) taken from an established base. We used an updated version of the Bruzual & Charlot (2003) base (CB2007), which used stellar spectra from MILES and GRANADA libraries (Sánchez-Blázquez et al. 2006; Martins et al. 2005) . A total of 150 SSPs with a spectral resolution of 2.51Å (Beifiori et al. 2011; Falcón-Barroso et al. 2011 ) were used, with metallicities Z = 0.0001, 0.0004, 0.004, 0.008, 0.02 and 0.05, and ages between 1 Myr and 14 Gyr. We used the Cardelli et al. (1989) curve to fit the extinction. All emission lines were masked before the fitting procedures, as well as the Na Iλλ5889, 5895 region and also the spectral regions that were affected by the gaps between the three CCDs of the GMOS instrument. Subtracting the model spectrum from the observed one leaves only the gaseous emission component of NGC 7582. From now on, we will call this particular data cube as the gas cube. We briefly discuss the results that were obtained with this spectral synthesis. In particular, we show in Fig. 4 the stellar flux contribution at λ6420Å of the whole FOV as a function of the population ages and metallicities. Half of the stellar flux comes from populations with ages < 1.0×10 7 yr. This is expected since a great fraction of the ionized gas emission is produced by young stellar populations. It is worth mentioning that Schmitt et al. (1999) found that stellar populations with 1.0×10 7 yr contribute with ∼ 42 % of the stellar flux at λ5870Å. Considering the second half of the stellar flux, ∼ 30 % is related to populations between 1.0×10 7 and 2.5×10 7 yr and 20 % is associated with populations between 2.5×10 7 and 1.4×10 10 yr. When it comes to metallicity, ∼ 80 % has Z = 0.008 and 0.02, while the other 20 % has Z = 0.05 and Z < 0.004. It is beyond the scope of this paper to verify how much of these results are affected by the age−metallicity extinction degeneracy and other uncertainties that may arise from spectral synthesis (see e.g. Cid Fernandes et al. 2014) , thus Fig. 4 should be analysed with caution.
We show the fitting results for two representative spectra of the data cube of NGC 7582 in Fig. 5 . One spectrum was taken from the centre of the FOV and represents information with higher signal-to-noise ratio, and the other spectrum has lower signal-to-noise ratio and is related to a region at the upper right position of the FOV. One may see, in blue, the regions that were given zero weight to the fitting procedure (emission lines and CCD gaps). The residuals are also shown in Fig. 5 . The highest discrepancy is ∼ 6 % in the 4200Å region. Along the other spectral regions, the difference is between 1 and 2 % for both low and high signal-to-noise ratio spectra.
For the NIR data cubes SINFONI 100 and SINFONI 250, we subtracted their continuum emission in two different ways: (1) in the K band we performed the penalized pixel fitting (ppxf), implemented by Cappellari & Emsellem (2004) , using the Near-Infrared Integral-Field Spectrograph stellar template V2.0 described in Winge et al. (2009) , ranging from 2.02 to 2.43 µm; and (2) for the remainder blue part of the K band spectrum and the H band each spaxel had a spline function fitted to its spectrum that was latter subtracted from the original one, producing an NIR gas cube. (Osterbrock & Ferland 2006) are fixed for the fitting procedures. Thus, only one amplitude is a free parameter for each of these doublets. With the final results, we built maps of the gas kinematic parameters and of the integrated flux of the optical emission lines. Relevant emission line ratios and the electron density were also mapped. These results correspond only to the narrow components of the emission lines. Since we detected a broad-line component in Hα in the nuclear spectrum (see Section 4.1), we subtracted this feature before performing the fitting procedure all over the gas cube. We identified five nebulae with strong He IIλ4686 emission. They are indicated in the flux maps of this emission line in Fig. 6 . We named them N1, N2, N3, N4 and N5. The He IIλ4686 line is not produced by typical H II regions or starbursts due to its high ionization potential energy of 54.4 eV. It may be noticed that the diffuse emission of He II is quite similar to the diffuse emission of the [O III] line.
Line fitting of the optical data
The flux maps of Hα, [N II]λ6583 and He Iλ5875 are very similar to each other. Two structures located northwest from the nucleus are seen in all three maps, close to N1 and N2. A third structure situated to the south of the nucleus, in the N4 region, is more clear in the [N II] and He I maps. A diffuse emission surrounding these compact regions is also detected.
Strong [O I]λ6300 and [N I]λ5198 emissions are observed in the N4 region. These lines are produced in the transition regions between fully ionized gas and fully neutral gas. These partially ionized zones are thin in H II regions but are quite thick when high ionization photons are present (Halpern & Steiner 1983 ). In the N2 region, we observed only an emission from the [O I]λ6300 line.
We extracted an image from the gas cube between 4630 and 4660Å, shown in Fig. 6 . In this spectral range, emission lines that are typical of Wolf−Rayet (WR) stars may be present. The image shows a compact structure close to N1 and associated with V1, the brightest cluster seen in the optical HST image (Fig. 2) . This image can be used to match the FOV between the GMOS and the HST. To confirm the emission from a WR cluster, we extracted a spectrum from this region, shown in Fig. 7 . It reveals the the N III/C III complex at 4634−4666Å, as well as the C III line at 5696Å. Both features are normally seen in WR stars (Crowther 2007; Sander et al. 2012) .
We also made an image of the red wing of the broad Hα emission. An unresolved source is seen, represented as the green contours in the Hα flux map (Fig. 6 ). Note that this emission is located at the position of the nucleus in the HST image. Besides being an evidence that the broad Hα is nuclear, it also reinforces that V1 is very likely to be a WR cluster in the central region of NGC 7582.
NIR data
For the NIR data, we decided not to fit the emission lines that are present in this spectral region because the resulting images are highly contaminated by spurious emission, specially in the regions with low signal-to-noise ratios in the . Top: spectra (black) and spectral synthesis results (red) of two representative spectra of NGC 7582. The spectrum in the left was taken from the centre of the FOV and has a higher signal-to-noise ratio than the spectrum in the right, taken from the upper right region of the FOV. Bottom: residual spectra (observed−synthetic spectrum). The highest discrepancy is ∼ 6 % in the 4200Å region. For the rest of the spectra, the difference is between 1 and 2 %.
SINFONI 250 data set. Therefore, we extracted flux density maps of [Fe II]λ1.644µm, H2λ2.122µm and Brγ from the NIR gas cube by calculating the average image within a small spectral range that contains the wavelengths of these emission lines.
The [Fe ii] and H2λ2.122µm maps are very similar to the ones presented by Sosa-Brito et al. (2001) . Thus, we refer the reader to their Osterbrock & Ferland 2006) . These lines seem to be more intense close to M1 and M2. Also, the [Fe ii] is seen in a region where the extinction is larger, as revealed by the structure map of the NICMOS image shown in Fig. 2 . The H2 and the [Fe ii] emission are also complementary to each other (Riffel et al. 2013) . A nuclear emission peak and two elongated structures are detected in this combined image, one to the north-west direction, close to the positions of the MIR emitters M3, M4 and M5, and the other one south from the nucleus, close to M1 and M2.
We also show in the right-panel of Fig. 8 the Brγ emission, together with the radio emission in 6 cm based on Very Large Array (VLA) observations presented by Mor- Fig. 2 , with the same symbol scheme also applied for the remainder of this paper. We identified five nebulae in the He IIλ4686 image, named as N1, N2, N3, N4 and N5. The structure seen in the 4630-4660Å image is related to a WR cluster. We used this emission to match the FOV of our GMOS−IFU observations with the HST image shown in Fig. 2 . We propose that the WR cluster is related to the V1 structure. With such a matching, the broad Hα emission is located at the same position of the compact structure identified as the AGN in the HST image.
Wolf−Rayet Features
Wavelength ( et al. (1999) . Again, two extended structures are identified at the same positions of those seen in the molecular emission map. Hereinafter, we will refer to such structures as northern blob (NB) and southern blob (SB). A flux enhancement is seen at the position of both structures in the Brγ flux map presented by Riffel et al. (2009) , although it is not possible to distinguish the NB and the SB from an extended emission in the image presented by these authors. Both the NB and the SB seem to be connected to the central emission peak by a fainter emission. It is hard to define a precise distance from the centre and a position angle (PA) for these clouds. Considering their emission peaks, our best estimates are 1.7 arcsec (∼190 pc), with a PA = −27 o for NB, and 1.3 arcsec (∼150 pc), with a PA = 180 o for SB. The apparent lack of emission between the nucleus and the SB is also seen in this map. We also see a nuclear emission that coincides with the continuum emission peak in 2.2µm, shown in Fig. 2 . When we compare the position of the nucleus with the location of the SB and NB, we note that not all of these objects are colinear. There seems to be an orthogonal displacement of 0.3 arcsec to the west between the position of the AGN and the imaginary line that connects the NB and the SB. Although the radio emission has a res- The green contours in the Brγ map correspond to a VLA 6 cm radio observation (Morganti et al. 1999) , centred on the bulge. The white dashed lines indicate the FOV of the data cube with a pixel scale of 100 mas (SINFONI 100), which has higher signal-to-noise ratio in the central part of NGC 7582 for these three lines. The black cross indicates the NIR position of the AGN. Note the presence of one blob north from the nucleus (NB) and another one south from the nucleus (SB), clearly seen in the Brγ map.
olution that is ∼ 14 times lower (1.29 arcsec × 0.78 arcsec) than the NIR data, one can see that this emission clearly follows the overall shape of the Brγ emission.
Gas kinematic maps
As previously mentioned, we extracted the kinematics of the gas using the It is clear that the gas kinematics as traced by the Hα and the [N II]λ6583 lines are nearly the same. This means that they are mapping the same gaseous component. The radial velocity maps of these lines seem to be related to the gaseous disc in the central region of NGC 7582 that was already proposed before by Morris et al. (1985) and Riffel et al. (2009) . This gas rotation was also shown in Steiner et al. (2009a) using the [S II] lines detected with this same data cube. We measured the PA of this structure using the determination of the global kinematic PA proposed by Krajnović et al. (2006) assuming that the centroid is at the position of the nucleus. We obtained PA = 0±5
o . It is worth mentioning that the kinematics regarding the NIR emission lines also suggest a gas rotation in a way very similar to what was detected by Riffel et al. (2009) o , assuming that the centroid is at the position of the nucleus. It seems that the blueshifted structure is associated with the inner part of the ionization cone previously reported by Morris et al. (1985) , Storchi-Bergmann & Bonatto (1991) and Davies et al. (2016) , all using the [O III]λ5007 line, and by Bianchi et al. (2007) , using soft X-rays image in a spectral range that is dominated by high-ionization emission lines.
All three emission lines show large values of velocity dispersion in the nuclear region of NGC 7582 (∼ 130 km s −1 ). A structure is also seen close to the WR cluster in the Hα and the [N II]λ6583 lines. However, the highest values for the velocity dispersion of these lines are seen in the N4 region. In the mid-ionized gas, a σ-peak is detected in the N3 and M2 regions. The northern structure relative to the nucleus in the mid-ionization gas is probably caused by low A/N ratio of the [O III]λ5007 line in this region. The same may apply for the structure seen north-west from the nucleus in the gas traced by the [N II]λ6583 line. For both situations, A/N ∼ 10.
Line ratio maps
We used the optical flux maps shown in Fig. 10 . We also show the electron density ne map, which was calculated using the [S II]λ6716/[S II]λ6730 ratio and the Proxauf et al. (2014) relation between this line ratio and ne.
In Fig. 11 , we present the nebular extinction map, calculated using the Hα/Hβ ratio and the Cardelli et al. (1989) curve with R = 3.1. We assumed an intrinsic Hα/Hβ = 2.87, which holds for H II regions (Osterbrock & Ferland 2006) . It is worth mentioning that typical Hα/Hβ = 3.1 for AGNs (Osterbrock & Ferland 2006) , so that our nebular extinctions may be underestimated by 0.2 mag for the nuclear region. We also built a stellar extinction map using the spectral syn- thesis results for this parameter. It is worth noticing that we detect little emission from all optical lines in the region located north-east and south-east from the nucleus, where the stellar extinction is higher. On the other hand, the emission from the NIR lines are seen in such regions.
The (Osterbrock & Ferland 2006) , defined as the ratio between the ionizing photons density and ne. This may be the case for N5, since it is in the direction of the ionization cone and it has low ne, as revealed by the density map.
SPECTRAL ANALYSIS
We extracted the spectra of the NB and the SB from the NIR data cubes; they are shown in Fig. 12 . Both present strong Hydrogen recombination lines (Paα and Brγ). In addition, [Fe II]λ1.644µm is quite strong, with [Fe II]/Brγ ∼ 2 in the NB and ∼ 4 in the SB. He Iλ2.07µm is also quite conspicuously seen in the blobs, more than in the nucleus.
We also extracted the spectra of the nuclear region from both the optical and NIR data cubes. Spectra of the N1, N2, N3, N4 and N5 nebulae, were also taken but only from the GMOS observations. The results are analysed below.
The nuclear spectrum
The nuclear spectrum corresponds to the spaxel taken from the peak position of the emission corresponding to the red wing of the broad component of Hα. Then, we applied an aperture correction to obtain the total flux contained within the PSF of the data cube. With this procedure, we minimize the circumnuclear emission of NGC 7582. In Fig. 13 , we show this spectrum focused on a few weak lines that are detected in this region.
We also fitted Gaussian functions to the most prominent emission lines of the nuclear spectrum. It is worth mentioning that the procedure here is different from what was done in Section 3.2. Cardelli et al. (1989) curve. It is worth mentioning that this intrinsic Hα/Hβ ratio is valid for gaseous nebulae ionized by young stars. For AGNs, this intrinsic ratio is higher, so the nebular extinction at the position of the nucleus is overestimated.
file. The same procedure was adopted by to search for a broad component of Hα in the galaxies of the Palomar survey . We assumed that the profile of each [S II] line is given by the sum of two Gaussian functions. Although two Gaussian functions are usually necessary to fit line profiles that are common in NLRs (see e.g. Ricci et al. 2014a ), we will show below that only one Gaussian function is related to the NLR, while the other Gaussian function is associated with a contamination from H II regions along the line of sight of the nucleus of NGC 7582. The amplitude, FWHM and the peak of each Gaussian function were set as free parameters. After this, we fitted the [N II]λλ6548, 6583 + Hα spectral lines together. Note that a broad component for the Hα line is needed in the nuclear spectrum. Thus, the free parameters for this spectral region are the amplitude of the Gaussian functions for the narrow components of each line plus the amplitude, peak position and FWHM of the Gaussian function related to the broad component. 
AGN − Optical
Wavelength ( expected, since young stars do not emit photons with an energy that is high enough to produce an He ++ region (Osterbrock & Ferland 2006) . Also, the [O I]λ6300 line profile is also described only by the Gaussian function related to the NLR, since H II regions do not have a large transition zone between fully ionized and neutral gas, where the [O I] emission is largely produced (Halpern & Steiner 1983; Osterbrock & Ferland 2006) . A caveat here is that both the He II and [O I] lines have lower signal-to-noise ratio than the other lines, which may also explain why only one Gaussian function is needed to fit their profiles. We present the Hα flux, nebular extinction and line ratios for the NLR and for the nuclear H II region emission in Table 2 . It is worth mentioning that the nebular extinction was measured assuming an intrinsic Hα/Hβ = 3.1 for the AGN and Hα/Hβ = 2.87 for the H II region (Osterbrock & Ferland 2006) . The kinematic parameters related to both the NLR and the nuclear H II region are shown in Table 3 .
In Table 4 , we list the luminosity of the Hα line, corrected for the effects of the nebular extinction and assuming a distance of 22.5±2.2 Mpc (Tully et al. 2013) . One should be aware that the Hα luminosity of the AGN that is presented in Table 4 is the sum of the luminosities of the narrow and the broad components. Our nuclear Hα luminosity value is 10 times lower than the Ward et al. (1980) measurement. However, these authors used a slit 1.5 arcsec wide, thus their spectrum is probably contaminated by the H II regions close to the nucleus, in particular the one detected in the N1 region (see Section 4.2 and Table 4 ). The electron density was calculated in the same way as mentioned in Section 3.5. The mass of ionized gas was calculated using the relation (Osterbrock & Ferland 2006) : Table 4 ). Since we did not detect the [N II]λ5755 line for the nuclear H II In fact, if we assume that the green Gaussian function is related to the AGN while the blue Gaussian function is associated with H II regions, it is reasonable that He II emission is well fitted only with the green Gaussian function. All emission lines were assumed to have the same kinematics. Table 2 . Flux measurement for the narrow components of the AGN and the five nebulae detected in the He IIλ4686 image. The Hα flux is in units of 10 −15 erg s −1 cm −2 . Table 3 . Results of the kinematics of each Gaussian set used to fit the emission lines of the spectra of the AGN, the nuclear H II region and the five nebulae detected in the He IIλ4686 image. Two sets of Gaussians were used to fit the high-and mid-ionization lines (HI: [O III]λλ4959, 5007 and He IIλ4686) and other two sets of Gaussians were used to fit the low ionization lines (LI: Hα; Hβ; [N II]λλ6548, 6583; [S II]λλ6713, 6731; [O I]λλ6300, 6363 and [N I]λλ5198, 5200). For the nuclear spectrum (AGN and H II region), all narrow components have the same kinematic parameters, independent of the degree of ionization of the lines. All FWHM values were corrected for the instrumental broadening effect using the same strategy applied to the kinematic maps shown in Fig. 9 and discussed in Section 3.4. All measurements are in units of km s −1 . 301±3  153±3  341±8  -58±2  24±2  -53±1  -77±2  N2  129±1  294±7  158±2  337±5  64±1  40±2  40±1  -45±5  N3  138±2  301±3  136±2  379±2  -37±1  -118±4  -16±1  -157±2  N4  61±8  276±2  117±2  343±2  21±3  -123±1  9±1  -111±2  N5  94±3  298±3  81±2  312±2  -43±1  -151±3  - We also calculated a few parameters for the broad component of Hα, such as the line flux, luminosity, FWHM and the radial velocity. The results are listed in Table 5 . It is worth mentioning that the Hα luminosity of the broad component was corrected for the extinction using the E(B-V) parameter found for the narrow components. Thus, one should bear in mind that this luminosity may be underestimated, since it is known that the nuclear region of this galaxy is highly obscured by a clumpy torus around the BLR (Rivers et al. 2015) .
In the NIR spectrum, also shown in Fig. 13 , the nucleus shows strong Hydrogen recombination lines: Paα and Brγ. The Brγ profile clearly presents the broad component (Fig.  15 ) already reported in Sosa-Brito et al. (2001) . The flux, luminosity, FWHM and the radial velocity of such component are shown in Table 5 . This component is not seen in Paα because of strong telluric absorption. The FWHM(Brγ) = 2410±227 km s −1 agrees with the FWHM(Hα) = 2382±44 km s −1 . We also estimate the Brγ/Hα ∼ 0.04. Assuming that Hα/Hβ = 3.1 (this value may be higher for the BLR due to the collisional enhancement of Hα), thus the theoretical Brγ/Hα = 0.009 (Osterbrock & Ferland 2006) . If this discrepancy is caused by absorption, then E(B-V)BLR ∼ 0.7. However, one should be aware that the NIR and the optical observations were taken with a difference of three years and the covering factor of the BLR possibly changed along this time. Also, the absolute flux calibration of both NIR and optical data cubes are very uncertain, with an error of ∼ 50 % for both observations. H2 molecular lines are also seen in the NIR nuclear spectrum, as well as strong [Fe II]λ1.644µm, both typical in Seyfert galaxies. Luminous Seyfert 1 galaxies frequently show coronal lines in the K band. In the present case, only [Si VI]λ1.965µm is seen with an intensity comparable to Brγ. [Ca VIII]λ2.321µm, frequently seen in luminous Seyfert galaxies, is not detected.
Spectral characteristics of the optical nebular regions
We extracted representative spectra of the N1, N2, N3, N4 and N5 regions. We fitted the most prominent emission lines of the five nebulae in the same way as is presented in Section 3.2, the only difference being that we fitted two Gaussian functions to describe the line profiles in each spectrum. That means that we have, for each nebula, a set of kinematic parameters related to the mid-and high-ionization lines ([O III For these nebulae, both Gaussian functions that were used to fit the line profiles do not have a specific interpretation, since it is hard to disentangle the kinematics of the gas that is mainly ionized by the AGN from the kinematics of the gas that is mainly ionized by young stars. The Hα flux, nebular extinction and line ratios are shown in Table 2 . The kinematic results are shown in Table 3 . Finally, the Hα luminosity, ne, mass of ionized gas and the electron temperatures for both the low-and high-ionization gas are given in Table  4 .
Diagnostic diagrams
In order to analyse the ionization source and structure of the five nebulae, the nuclear H II region and also of the AGN, we built BPT diagnostic diagrams. These diagrams, originally proposed by Baldwin et al. (1981) , compare typical emission line ratios and are very useful to identify the contribution of starbursts and AGNs in the ionization balance of gaseous nebulae. They are shown in Fig. 16 . The maximum starburst line proposed by Kewley et al. (2001) , the empirical division between H II regions and AGNs of Kauffmann et al. (2003) and the Seyfert−LINER division suggested by Kewley et al. (2006) were also inserted in the BPT diagrams. We note that each Gaussian function used to fit the narrower components of the nuclear emission lines lie in different positions of the BPT diagram. The Gaussian function related to the NLR has line ratios typical of a Seyfert nucleus. Given the presence of a broad Hα line, we suggest that, at least at the time of our observations, NGC 7582 has a Seyfert 1.9 nucleus. The line ratios associated with the other Gaussian function are located in the H II region area of the BPT diagram, thus confirming the nature of this nuclear component. N5 also lies inside the Seyfert region. N1 and N3 may be classified as transition objects, i.e. clouds that are photoionized by both starbursts and AGNs (see e.g. Kewley et al. 2006; Ho 2008) . N2 and N4 have [N II]/Hα typical of photoionization by AGNs, but their [S II]/Hα ratio would classify these clouds as transition objects.
DISCUSSION
The ionization cone
NGC 7582 has a central extended emission that fits in the FOV of the GMOS−IFU. It is clear that the low-ionization Table 4 . Parameters extracted using the emission lines for the five nebulae, the AGN and the nuclear H II region. Column 1: object. Column 2: luminosity of the Hα line in units of erg s −1 . This luminosity was corrected for the nebular extinction using the E(B-V) parameter shown in Table 2 . For the AGN, this luminosity is the sum of the narrow components with the broad component of Hα. Column 3: electron density in units of cm −3 . Column 4: mass of ionized gas in units of solar mass. Figure 16 . BPT diagrams using different line ratios (from top to bottom) and with different ratio ranges (from left to right). The five nebulae, the nuclear H II region, and the AGN are identified in the figures. The continuous red line is the maximum starburst line proposed by Kewley et al. (2001) , the dashed blue line is the empirical division between H II regions and AGNs (Kauffmann et al. 2003) and the dash green line is the LINER−Seyfert division suggested by Kewley et al. (2006) . The dashed boxes indicate the ratio ranges used in the diagrams located on the right-hand side. gas reveals a different geometry when compared to the highionization gas. Morris et al. (1985) have shown that their observations could be described by a model of gaseous disc seen in Hα plus a conical outflow seen in [O III]λ5007. This outflowing gas seen in the mid-and high-ionization species is in the same direction as the ionization cone revealed by StorchiBergmann & Bonatto (1991) and Davies et al. (2016) . We suggest that the five nebulae detected in the He II map are clouds located inside the ionization cone. It is worth mentioning that the He IIλ4686 emission should trace the gas that is photoionized by an AGN, since young stars do not emit photons with energies > 54.4 eV. That means that the clouds of the NLR of NGC 7582 are resolved in our images. Riffel et al. (2009) , using a distinct NIR data cube observed with the Gemini Near-Infrared Spectrograph, also revealed an outflow that is cospatial with our high-ionization emission. These authors found this outflow after subtracting the stellar kinematics from the gas kinematics obtained with the Brγ line.
The compact nebulae regions
Optical nebulae
The spectra extracted from the regions of the five nebulae detected in the He II image suggest that the low-and the high-ionization emission may come from different locations along the line of sight of these positions. Recalling that each line profile was fitted with two Gaussian functions, we can see that the kinematics of the broader component of the low-ionization lines are detached from the kinematics of the broader component of the high-ionization lines. Also, the electron temperatures are very different for the low (Te ∼ 7000 K) and the high (Te ∼ 14000 K) ionized gas (see Table  4 ). We proposed in Section 5.1 that the high-ionization He II emissions are originated in clouds inside the ionization cone. But what about the low-ionization emission? For this case, the five regions may have different characteristics, as discussed below:
(i) N1 : this region has high Hα, [N II]λ6583, and He Iλ5875 emission. It is also located very close to the WR emission and to V1. By the way, the high-velocity dispersion seen in this region may be related to winds from the WR stars. Line ratio diagnostic reveals that this region may be classified as a transition object (see Fig. 16 ). Thus, the lowionization emission is probably originated by star-forming regions that are dominant in this location.
( (Peterson 1997) ]. The line ratio diagnostic suggests that this region has Seyfert like emission.
(iii) N3 : there is a significant low-ionization emission, but not as high as in N1 and N2. The Hα, [N II]λ6583 and He Iλ5875 emission seems to be related to the V4 and V5 clusters. The [O I]λ6300 emission also suggests the presence of high-energy photons from the AGN. This region may also be classified as a transition object in the diagnostic diagram.
(iv) N4 : part of the Hα, [N II]λ6583 and He Iλ5875 emission may be related to V3. The line ratio diagnostic suggests that this region has typical Seyfert emission. The strong [Ne II]λ12.8µm line (Wold & Galliano 2006 ) and a significant H2 molecular line emission (Sosa-Brito et al. 2001 ) suggest a molecular cloud photoionized by the AGN. We will revisit this region in Section 5.3.
(v) N5 : the low-ionization emission of this region is weak. The high-ionization emission associated with the low density results in a region with high-ionization parameter. This is in accordance with the line ratio diagnostic for this region that suggests a Seyfert-type emission. No stellar cluster is located close to this region.
It seems that the bulk of the low ionization emission of, at least, two regions (N1 and N3) is associated with clouds that are mainly photoionized by young stars. The only exception would be N5. Obviously, a fraction of the low-ionization emission is originated in the same clouds that emit the He II line inside the ionization cone; part of the [O III]λ5007 emission is related to the nebulae photoionized by the starbursts.
NIR nebulae
The [Fe II] and Brγ characteristics are quite distinct in the NB and SB; this is noticeable not only in the spectra (Fig.  12) but also in the images shown in Fig. 8 . The [Fe II], usually strong in shocked regions (Kawara et al. 1988; Forbes & Ward 1993 ), seems to indicate that the SB must be strongly shocked. This conclusion is supported by the fact that this region is also a strong emitter of [O I] and [N I], as clearly seen in Fig. 6 .
The NB has stronger Brγ emission than the SB and seems to be more photoionized. It is not clear why such an asymmetry is introduced. Perhaps noticeable is the fact that, in the Brγ emission, there is also a link between the nucleus and the NB. Three MIR spots seem to be associated with the NB while the other two are associated with the SB.
The IR emission: evidence for jets
The NIR images of [Fe II] and Brγ (see Fig. 8 ) show the NB and SB, in addition to the nucleus. It is clear, from the NIR images, that the bulk of the [Fe II] and Brγ emission are not associated with the ionization cone, but with the MIR emitters M1, M2, M3, M4 and M5. The nearly aligned structure, with a PA ∼ 20 o , is almost orthogonal to the axis of the ionization cone. We interpret this as being associated with jets of, perhaps, supra-thermal wind that is ejected from the nucleus. Reconciling this with the orientation of the ionization cone demands a hypothesis that the central disc is quite tilted with respect to the molecular torus, responsible for defining the orientation of the ionization cone. This idea is depicted in Fig. 17 , where the jet is nearly perpendicular to the cone. Although this is somewhat unexpected, there are numerous cases in the literature in which the disc/jet orientation does not match that of the molecular/dusty torus (see, for instance, May et al. 2016; May & Steiner 2017) .
Another aspect that should be noticed is that the locations of the two blobs are not exactly symmetric with respect to the nucleus. This may be partially explained by dust, which affects more the eastern side than the western one, as is demonstrated by the structure map of the NIC-MOS image (Fig. 2) . However, the radio contours also show such an asymmetry and this indicates that the effect is real. Perhaps the case here is similar to the one observed in NGC 1068 where the radio structure as well as the ionized gas displays a structure that has its apex on a molecular cloud exposed to the nucleus, but not in the nucleus itself (see May & Steiner 2017 for a recent discussion). Wold & Galliano (2006) interpreted the six MIR compact structures they detected as young massive clusters deeply embedded in dust to justify the absence of stellar clusters in optical images. However, the M2 region shows strong He IIλ4686 emission (the N4 nebula), as well as strong [O I]λ6300 and [N I]λ5198 emission. As mentioned before, these two lines are produced in partially ionized gas; these zones are very small in H II regions but large in the presence of high-energy photons that are emitted by an AGN. Moreover, this region is in the Seyfert position In addition, M2 seems to be located at the boundary of the ionization cone. The high-velocity dispersion of the gas in this region may be related to the fact that M2 (or N4) is exposed to the wind from the AGN and it is itself a source of a secondary wind. Thus, we propose that M2 is a molecular cloud that is exposed to high-energy photons from the AGN and that is hit by the jet that emerges from the nucleus, instead of being photoionized by a young massive cluster.
We do not see any optical line emission at the positions of M1, M3, M4 and M5; the nebular extinction is quite high in these regions. M3 stands out in the [O I]/Hα, [S II]/Hα and [N II]/Hα ratio maps, which indicates a thicker partially ionized zone. It also has strong [Fe II]λ1.644 µm emission. The molecular H2 image reveals some emission in this area. M1 and M4 have high gas density, which is typical of star-forming regions. M5 has the highest nebular extinction along the FOV, which does not allow a precise optical analysis. The important thing to be pointed out here is that these five compact MIR emitters seem to be related to the NIR emission and, thus, to the Seyfert jet. However, some of the structures might also be associated with young stellar clusters, as do some optical nebulae.
The Seyfert 1 AGN of NGC 7582
The presence of a broad emission in Hα at the position of the AGN is not surprising at all. There are evidences that the torus around the BLR of this galaxy is clumpy (Rivers et al. 2015) . In fact, a BLR is necessary to explain the nuclear X-ray absorption events of NGC 7582 (Bianchi et al. 2009; Rivers et al. 2015) . A broad component was already observed before in NIR spectra of this galaxy (Davies et al. 2005; Riffel et al. 2009 ), as well as in the optical (Aretxaga et al. 1999) . These authors discussed the idea of a reddening change caused by the torus, although they proposed that it would be more likely that the broadening of these lines was caused by an SN explosion.
We propose that the broad Hα and Brγ emissions presented in this work do not come from an SN explosion, but from the AGN instead. We see an unresolved emission from the red wing of the broad Hα , right at the position of the AGN, as set by the HST image. We also noticed that the kinematics of the BLR extracted from the optical and from the NIR lines are nearly the same. It is worth mentioning that these emissions may come partially from a direct view of the BLR and/or partially reflected by the inner part of the ionization cone. With these results, we may propose that there was a clear view to the BLR in the dates of our observations (2004 July and 2007 August) and, thus, NGC 7582 may be classified as a Seyfert 1.9 galaxy.
CONCLUSIONS
We studied the optical and NIR properties of the nuclear region of the galaxy NGC 7582 using archival GMOS−IFU and SINFONI observations. The FOV of the data cubes covered the central part of the galaxy on a spatial scale of hundreds of parsecs, with a superb spatial resolution of 67 pc (0.61 arcsec) in the optical and of 30 pc (0.26 arcsec) in the NIR. We focused our analysis mainly on the emission lines of the nuclear and circumnuclear region. Our main conclusions are summarized as follows:
• In the optical data we resolve the NLR of the inner ionization cone. On the basis of the He IIλ4686 emission we identified five nebular regions, all exposed to the emission of the central AGN.
• On the basis of the location in the diagnostic diagrams, the nebular region N1 (and, possibly, N3) is partially ionized by stellar emission. N1 is near the brightest optical stellar cluster, which is associated with Wolf-Rayet features.
• We detect broad optical Hα emission at the position of the AGN. This may be partially due to direct view through a clumpy torus or reflected in the inner ionization cone. Broad emission is also seen in Brγ. The nucleus can also be identi- • The NIR view is quite distinct from that of the optical. In addition to the strong emission from the nucleus, two major emitting regions are identified: the NB at a separation of 1.5−2.0 arcsec from the nucleus and the SB, at 1.0−1.5 arcsec from the nucleus. Hydrogen recombination lines are stronger in the NB than in the SB while [Fe II] is stronger in the SB when compared to the NB.
• Previously identified MIR spots coincide with the NB and SB. They have been proposed as star-forming regions. However, the two strongest ones are not noticed in the unobscured regions associated with the SB in HST images. We propose that these MIR spots are related to the NB and SB, both excited by the AGN through a jet/wind mechanism and exposed to the central source.
• We propose that the optical and NIR observations are explained by a model in which an accretion disc is quite tilted relative to the torus. Perpendicular to the disc, jets/wind of suprathermal electrons hit interstellar molecular clouds, forming the NB and SB. The NB is highly obscured by dust from the galactic plane. The SB is partially visible in the optical, identified as N4. This cloud also presents strong and distinct emission of [N I]λ5198 and [O I]λ6300 and shows evidence of strong turbulence, a probable consequence of the interaction of the jet with an interstellar molecular cloud.
